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HI5Ehr «I3E0)|AH 3HCHAIE1 gf&2| S£i SS(f U&Lflfe neHHOIH, 
HI6Efer S ZQ£K)il DOM All 21 3HBHAIE1 §gj Sf? gtXI S|S°| SISEOia. 
HI7£fer » COM J3I22I 3HUHAIH MgJ »XI SJS°| SIS£0|H, 

X1l8£fe B 3B0II COS «I32| 3HHAI6) §gj 2# »XI S£2| SISEOIH, 
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S^^S^J 2120-0176401 

SI9Efc S OJg fl|42| MEJ »X| S££0i:n, 

SMOSEfc » DJB HI52I 5HflHAia &SJ »XI SIS2I Sj^OIH, 

aniEfc e mehCHi a>^ siesi ^huhaiei s# »xi si^hj sj^soia. 



<£S°I 4fi¥^OII Qia ¥s°J 
1 : 2 : a& &m?\ 

3 : HEIIOI 4 : XI H EiOICH 



[3Bsi dtAia ss] 

s nes Die^ 3hhh aiei °j S£j*if? »xiasoii aa s°^, 4*Ai8Kwife ema §21 siw 2§!oii 

Ahgtlbr CHSS2I 3HHHAIE101I 88fbr 3? £Z±^o^ gSI SWi ^X|ah 

t 3HHHAIQ axi a^oii aa soia. 

XHIISbr ^BHHi 3HHH A| Ei ggj B» gfXI a|£°J aJ^^OIQ. 0| ^HUH A| &i M2J*!W ^ XI S Oil AH XH 
»3I(R). HS ai;i(2) 9i HaiOI(3)B AtSSKM 2§! B!^A|£| ?HHHA|E)0]| »XIB 

a. 

^flXP* 8£1£ 9^ SEhr 3#2| 3^! 3^01 gf|3|(1)0||/H §#£101 CHSifHI it 3HAHAI 

e\(c)o\\ zum n ^loiife s*8 ms^^i- es^i §a. oi m^m^m &xispi ^imoi 

3HSHA|E1(C)2|- *]^£ XHSM(R)M S^SFOi ISS^l XlieaQ. ZLdlH (2) CHI AH CH J= § 

^ oi^si asoi aasssoaza^ oi^ §s a^aa) aiaioi ^flxiom ^smoi 

S»3|(R)£| gel 9^A|31 *\m §6f£^ aCL 

XHI2£{=r SE Cl^ 5HflHA|Ej MEJ a« »X| mi^SJ sJ^tOID. 01 XHI1SEHI s]^2J 2£t 

Si^l CH£! XI 0 EfO|CH(4)» A»BD. 

^, ^X\D[ 833 9# 3tf°l 2§! 8301 Sf^KOOIIAI 3H£j01 CHS»£| WW ^HHH A| 

E1(C)01I CH^SI MEJ S£ni 3teQI Olfi 5MA|EH(C)2f §^3 XH8}|(R)£ Q| 

»ia DM AIZIOI XI U M^S^I- CHE=.§£ ^sf£l9 112 EfOICH^ UBIIOI ^x|(3)M ?SA| 

3\ XiEO|(R)e B^AISD. 01 te 9^61 2^1 ^91 XI 21- 88? XI £ EfO|Qi(4)^ & SHI 01 A^l X|(3)M 
8I3AIZ!- X|HAI2!fl ?§A|31 HE^KRli 9^A|3|hr gfBOIQ. 

3dHU OI^JH 3HIfliA|E]°J MEJ2# ^X| Ahg£j^ 131 01 S^^l XIS 

EIOICH 21- ^8 ¥ii°J ¥HPf 3D1, 1E||0| A^jXlM ^§5^1 ^x\D\ m^^. ifiSfClb &§0I 

^ 322.^ £>0|2* ^8 SHISS ^H<y6^X^ Ii|o^ a BHIOI A¥l XI gSj ¥ul^F e ¥§I A^g 

»XI 4iX|-S OISSK)! Xh§o^ 5HHH AIS^J M^J 4> A| EH igj^ 
axi m^.m X-il^efeCII 3 s^OI 2ACL 

A^|£f ^^epi ¥imoi ^ ne[on ^huhaie] axisj^^, §# ^&2f it 

^HflHAIEH * 01 §^ 5HBHAIEISJ AIOI Oil ^51 AIE1SJ- ^m^. WtS»5|» =?b| 

B* A| EH 1212^ »- XI 9 £011 SiCH A| , HI1XHE^I2f S^^-S^S HM^flS ^B^f. A1£ 5| 

S^SCH £>0| Xlll^ij ^EhOI 89£^ ^gAI^I ^ U10\0\± &2*m «I1XIS^|2| 
£1&S ^&5f01 XHISm^ HI2A^S ^ IHI2XHsO|£f, AH^ ^'^^ S^£|01 ^^1 HI2^¥I g 4^3 

01 8£J£^ ^§A|^| ^ tl^OICH^ «MXHE^I3 ^& S&SI^Ol XHI^efe BUSS 

as «I3xhsoim ^dimoi s 5ie ^§2^ &a. 

& HehOII SiOIAH , ^Ol XiM^^li! ^&2J bhOICH^ BjD- *gm^ S^SIO] 4^1 XHMA^Ii! IHhOI 

oi^g ^loi^ exfe e^moi ^ ^eoi eh ^ 0 | h^^^cn, ^pi xhm^^s ^ 

98 SCR, IGBT, tttOISE* M^II^E] §2) CH i= » ^Xf£ 01^015! SOI U^^mffl, XH1 1 * 

XHI2§2^ 498 XHILH DOISH^ OI^CH^I SOI df^^jSfDj, 4^1 XHI2A^§ 498 SCR, IGBT ^ HI 

oiMaf M&ixi^E) g oi^ m oi^ois 201 m^mo. 

SEff . 4^121 ^8 iS6^l ^6f01 g 3&0II EE 3HBHA|Ei SWaSfe. § 

m 4B3f §gg°J 9H BH A| EH S 01 §^ 4B2[ 3Hii}]A|Eio] AhOIOil 3HHHA|Ei2| ^i^^ 

ai1M»5IB ?UIB 3HHHAIE1 MEJ2^ »XIS£OII 2^CHAi, &D\ ail«»5ia S^B 3911^918 

493f. Ai^ g^£j01 XJM^iJ 4&0I 8£J£^ ^P^AI^I 4^ 0101 A 4^1 

HI1X1EOI21 &e &2$m M^moi XHI^ofe UI2XHi,OI S /d£ S^B SS^HM^ HI3X1i>0|2[, 

S£5HMBH°J D0ISHB2I S^£JO] BWMM EH 2^01 4i§£j BUS Ol^o 

^ as s^moi 401 ss^mshm ^p^ai^i 4i= xiiisaa 49§ ^bimoi @ am a 

Q. 

e HB01I 2i01Al, ^Ol 495J Umi01^B2l 4^1 UI2XHE^I2} SM^. S^£J 

01 fe^l flU^S 49^1 HfOIOI^g ^|0|M BXfM S^mOj 4b: UI2§2a h 4B0I EH S^B SOI 
b^^ohffl, 4^1 fl|1^?li! 498 SCR. IGBT g UfOIMEf M^XI^EI 01^ & 4iXf£ 0I¥CH5I 

SOI b^^mDj, XI1 1 *J X||2§SEh 498 Xj|LH QO|SH£ 01^015! SOI b^^joFffl, fe^l XII 2 

498 SCR, IGBT g b>OIS£} MgjXI^EI § CHEz a ^Xf£ 01 ¥01 SI SOI b^^ofD. 
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2^20-0176401 

om £s§ sss^/h s nehoii ids ^huhaiei Msaii gfxiass a aea. 

S 3^21 ^HUHAlEi MSaW £ K X| 3^21 *JA|0|lbr, fl|3E0|| £A|@ HrSf «0| , XH&3I R1 SBOfl SE4 

t as v R s oise ^ 3HiHAia c gfBoii gdib as v c s oise ass a^i ¥ :> r xi 
uvcnaa. 

»|6£. X||7£ « «8££| *JA|0||2| 3HHHAI9 MS »X| sl^b V R S 0I8B 330111, »I9E. HMOS 
» H11SE2I AIAIO09I 3HHHAI6] MS 2^ »X| a^fe V c S Olgef 20ID. 

sin, sboii s^ib as v R m oise aoii mmoi sies mxi ais^s ssaeAi asea. 

Ol HI4SE0II £AI9 bh2f aoi. SS3I0II S9S &B(turn-on)Aia^ (EH iJIOII »SPIOII Sdlb 

SOI 10% 7»X| V R aSOl ijOiii Hfl B^A|3|b 51 ^S^S BD. 

HI6£te B HBWI COB 3HJIHA|Ei §S an 8tX| ffl£9 XI1 161 A| Oil °| ffl££0IO. 01 AIEH i2J2 

m »xiasoiiAife xheokrom Argmoi si si^aisi shmaieioii *=t ^sa^M sxib as & 

J| XHS3|(R1)» B^AI^PI HH^flS ±I\g.M SCRg A13&Q. 01 SCR2] OH in H 21- 3I0IM M 

01 Oil ^ X1I2XHEOI R2M S^SLD. }|0|M2| 3H^ = ArOIOlfe »I2^?IS HrOIMBI- ^X|A 

E\m %m^. h^»q. oiqh a r oise> ^21x1^21 oiidiei^ scr2j jioimoii m\n m*\e\±z scr^i 3h 

^HOil S^SICN , X||2SaS ^XrPJ X|| Li QOI^HM ^ 3^6F01 SCR2] }|0|^M j^SS^S 

¥9 MlelD. 3£|3 HI2^flS U\0\ME} ^&X\±E\°\ b||0|A2f SCR2J OH^H Ah 0 1 CHI XII3XHS 

?i> s^woi ^oi xii2^¥ig Aif^j wioi^sf Ahoi chi gi§ xmsas ^XhPJ HILH a 

0|£H2 r »M HI1»»3| S'B aS V R 2] ^SOil 2J6H HI2^9IS ^XrOII tttOIOIA aS§ SOjM 4> 2i£ 

OlSh aoi 5HSHAIEH MSaW ^Xlsl^b OMU ^0| g*fBCL 

89 2 &^ SE^ 3^2) 2^1 2^01 §^^1011 AH §^£J01 CH§^2| 3 HUM A I EH (C) Oil 

oi^^ 3 3^IOilfer MSSiW^I- ^^^1 01 m^&mtz X||1XIS^|(R1)01I 2JoH ^ 

msa v R °i 5icn se^g saAi&Q. 01 xn3»a^i R3 ^ xrnxiiu aoi^noii sioH ^e^s 

CM, 01 Emm HI3XHEOI R30II ^dl^ X||2^§ ^XhQM e^AI^I «|1>i^liJ ^^oj 

scr£| ^loi^oii m^m ^b.i>i s^e s^mxi ga. ^ oioh°i ^eh^^ sih^ oiidiei 

21 ^^IEi Zh2| Ssf^l^ OIIMMOi STO.3VB0I SCR2J ^|0|M01I BJ^SQ. EOa/d SCR^ ^B£|H^ ^P| 
MEi flMXHS^I R1I eSFOI gag enXilSD. 

^^1 MeJS^Ph ^^S^AI XHf 1XHI Ld Q0ISH2I V ZD Oim^ ^£1^ Xi\2±9\ S 4iXh^ ^ 

H£jH^ SCR°J ^lOieojj^ 2^01 oi^^o] SCRB Ef^&LK (HBIAH XIMXHEOIS gmOl 

oi scRg ms\o\ ^HiW A| EH CHI §6^^ 

oi^iah xyiaaer ^xf^j §as v 2D a hmxhs^i a& v R 2j sa aaa 10% g»oi ^jcn 
v R ^sj 10% aeioi ^ch^m an hhh»^pj b^d. 

xii7£^ s n eh oil ^hshaiei m^j a^ ^xi si^sj xii2^Aioii2] u^soia. 01 xii2^Aioife ne 

£2J H1 1 MAI Oil Oil Al an^flS ^X^AH AF§£|^ SCRS IGBT( insulated gate bipolar transistor)^ JD. 

aie SB » xin^Aioiisf aa. 

«l8Efc » H^OII 3HHHAIE1 IS a^ »X| a SSI fll3«A|OI|2| SISSOia. 01 «|3UA|0||te «I6 

£°l XI1 1 ^ Al Oil Oil AH X1I1^¥IS ^X^AH AhgSfer SCRg dhOIMaf MSXI^H (bipolar transistor)^ JQ 
%m SEf Cfl S «M^A|0||2r SO. B, 0|J|A1^ X||2§a^ ^XH Al§i ^S^h Si^il 

9D(B-E ZI2j ^&S= D0|^H2J «g (IH^). 

QSOil ^HiiHAlEi gTBOII ^£|^ a^ v V c S OIS& 5011 CHShOI X||9£ L4IXI X||12£M S^a^Ai 

Q. 0| XH5SE0II £A|^ Bh£j- &0| , SfUIOjl e^AI^S [EH A| a CHI ^£|^ ilDi a& 

2| 90% flrXI V c a^OI &^6ra^ W XHE^IM B^A|3|^ 31 ^§2^ e[Q. 

xii9SE^ s npion BwmMB MEi a^ an assi xu44iaioii°i m^o\u. 01 3hjjhai& Maa 
m axigsoiiAi^ xhe^krdm Ahgshoi an euui^i ^huhaieioii Mb lasM ^xi§i am & 

D\ XH&^KRDM B^AI^ni XIM^^Ii! ^X^AH SCRM AhgehD. 01 SCR2| 3H^^2r ^IIOIM M 

OlOilhr Xfl2XH9^| R2M tgM §^6Q, OH^^Sf 5H^H AFOIOife X||2^?IS ^Xf9J SS^MdH 

S S^6r£J 01 S£^M£)2| ^^XjAEj #^B0|| X||3XHE^IM S^AI^ g^e[D. 01 (EH SS3H 

#e.H2i ej^&2i ^^aois^b xinsaej- ^xfpj xhudoish s xikxhsoi R421 ^is dm 
n ei 5HiHAiE](c)2f tgm^ m^mo\ bwma\e\ ^921 as v c 2j ^aoii inei s^meh 

^/SEi 4^ ehD. 3dl3 Xj|2XHE^I &BOilb X||2§a& ^XrPJ XII LH DOISHM 

6r01 SCR2I ^)|0|M BXrM fisg ^ Si£^ BO. 

oi 2f aoi 3\\mMe\ Maa^ ^xia^fe ae^i ^01 §^»d. 

an ^¥1X1^ B4> 5Eb 3^2] a^OI SW^IOilAI §^301 CHg^2j if A| Ei (C) Oil 

9iD\m n ^^loiib ara iss^f m^>ii a^Qi. 01 ^^i sejant ximxhs^urdm mmo\ 
BHMM&m ^aAi^iH^ 3\\mME\ as v c ^ >hai6i ^^smi hq. oi ^ as v c oii 2ioH xinsas 

^Xf9J X||1X||LHD0ISH^r £132 0|2f 40| S^^M^SJ g^DOISHOil a^^l- S2H 

m&rt 01 S£^M^2| #^B2] M^iXI^EIb gg^CI. SM9^M&^^^ 0892 XII2 
B»3| R2# BI3XHS^| R32f2| MSOII 2JoH SCR2I JIIOIMOII ^dJX aSOl PJ^^HS SCR8 £g&Cf. 
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gSAjgA|oh 2 o-0 176401 

W&M XII1XIS3I Rig B^fSD. 

3EIU 2 a S^ISAIOIIfe V c °l a^ 31^01 y2H£ XI1 1 XII Li CI 01 ee Oil 2|6H a#?3l XrBSeS 5I?I 

MSHfe §!S9XI StfeD. WEiM Ji\^±9\m ^XlgJ SCRE 2? 4EH0IBS X|l1X|?r3|M a#3| 
se}|| £l°£ S3| S£iaf?3l 21XHIBQ. 

013IAH m2.& §g 3HHHAIEI0II §Mfe SICH V c 90% 3h §31 DJ) XHI1ga2f Cf0|ee31 §29 

e^ 6*01 ¥S OIDH X||1X|§f3|3| B^BD. 

flllOEfe S HBOII DJS HI52I 3HHHAIE) SEJ a# »X| S|S°| SISeOID. 01 HI5^A|0||fe X||9e°l 
XII4^ A| Oil Oil M XI1 1^91 § 4:XISA| AlgSfe SCRM IGBTS 12x11 & SB DM =5 eg XII44JAI0II 
21 BD. 

xiine^ e hboii ing »i6°i 3HJWAie mej aw sxi sis°i siseoia. oi xii6A!Aioiife xii9e°i 

HK^AIOIIOIIAH HI1^9|§I ^XISAH AISEJg SCRS blO|#£1 SgH*| ^(bipolar transistor)S BxHIB 

§0 q« s eg s*fg xin ^aiousi e. opi/hs= »i2saa ^xis At set ss^i 
£3iibq(b-e asi cioieesi me). 

0I4 M<3® 0121 BOI. S I3B0II COM 3HHHAIS S^ai? SXISISSt ¥II|3| S fit Ell 01. XIB E10IOI 
S! S& S§3| §1 AhSSIfer CHaOII TR, IGBT, SCR S°| &E1 ^XIS 0IM8I01 XH&3I efe 3H 

dhaiei aeroii sjw xi^es ^hhh ai ei a#3i xnicnei^i sn= sism ?g»°sMi. ^epi shq, 
^soi am. sis3i bbb saioii «ya 3di3i nagg ii?i sjd. 



%=?m 1 

§H 4=B31 mmms\ 3\\WM& S OI §W 4B:i1 3Hfi||A|E|°| AmiOII 43| 3HHHA|EI2f 5) us §^b 
XHI1XH&3IS ^PblB 3HHHAIEI S XI SIS Oil S10IAH, 43| X||1XIIf3|21 SIS §^B Be XII 

XHI1>:?I§ 4*Bj», AH si 2)§sl S^gOl 43| HM^S 4-BOI ggE^ ^MA|31 ^fe blOIOI^ as* 
S 431 X||1X-|§r3|°| gfB S&S SgfSIOI UlSolb XH2^?IS 4B S XHI2XIS3I2I.. AH si 5jSS 

ejoi 431 xii2^?ii! 4-boi sgt^ ^§ai?i ^fe bioioi^ a&s 401 xmxi&3i°i gfB a^s s 
&SIOI msshfe xmsaa 4=& si aHI3xhi,oi« ^hisich s as ^§°s si^ jhbhaiei a 
xi as.. 

m^m 2 

XHI1&0JI 2J0IAH, XHI S 4^B°I blOIOI^ BjU SSsl S^SOI 4^1 H1 1^:91 S ^B°l blOICH 

3II0IS BXIS Ms SI 01 ^fe HI2§a^ ^BOI CH m^B 3i ^§2£ Sfe 3H DHAIEI ^gjail 

am as. 
m=?m 3 

XI1 1 SOU SICHAI; 4^1 XHI1A9IS 4-&g SCRS Ol^Oia Si ^S°S Sfe 3HDHAI El M8iaW &X| SI 



4 

XII 1S0II aiOIAH. 40| XIII^SHSl ^98 IGBTS Ol^Oia 21 ^§2S 8|g 3HHHAIEH iSS# &X| 
SIS. 

w=?m 5 

XII 1S0II SiCMAH , 43| XH1A9IS ^E+g blOIMei MISXI^EIS Ol^Oia 21 ^§°S Slfe 3HDHAIEI 
iiJSi gJXI SIS. 

m=?m 6 

xii 1 9-011 aoiAH, 4^1 xinsaef ^es xim aoiees oi^oia am nises sfe jhihaiei ggja 

W SXI SIS. 
S^PS 7 

XH2&0II sioiAi, 401 xii2§aef xii lh aoiees oi^oia 5i sife 3HHHAIEI saa 

w a xi sis. 

8 

XHIIifOII 2J0IAI , 431 XHI 2^ 91 S 4^ffg SCR. IGBT S! blOISdl SgHXIAEI S 0|e B ^XIS OI^CHa 
2S ^4'°S 81 3HDHAIEH SgJSW ^Xl SIS. 

S^S 9 

§W 4=331 S#gSI 3HBH AIEH gJ 01 §W 4=B21 3HHHAIEI2I AIOIOII 431 3HDHAIEI2I ^ISS 
XII1XHS3IM ^?b|B 3HJWAIEI Mgja# SX|S|SO|| SiOIAH, 431 XH1XH&3I21 gIS g^B Wl^flS 

40a. ais 5|gs s^gcH 431 xin^^is ^Boi ggs^ ?§Ai3i bioioiA a&s 43| 

«HXISf3|o| gfB agf§ ggfSIOI XHIgoffe XH2XHH3I gJ AHS 5|g S^B XH3XHS3|2h. 
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§^g<MOi-20-oi76401 

6Pi SM5iM£i°i mm aoi2He^ ^gs s^sioi 401 jhuhaiei gre saoi ^§21 aig! oi4>° 

S £l£ S5fSK)J aoi SS5iM5HM ^gAIS 4fe XI1 1 § S gf 4Bi ^blolOI @ 21 ^§2£ Slfe 
3HDHAI6I M2JE!^ SIS. 

10 

AI9S0II 910\M, HM^S 49°l bmi0)^&^ SIS *H2Xti,0|2| SIS 3^£|CH 

43>l 49S| dlOICH^g 31I0IS BXH ^28101 4fe HI2§Sg} 4901 CH 51 S !|S 

— S §lfe 3HHHAIH Sg|*!f? &JL\ sis. 

S^if 11 

2JCHAH, 4^1 JII1>i?li! 498 SCRS OI^CH*! 51 1S2£ 51 3HUHAIEI &J| SI 

S. 

12 

HI9&0II 2JCH AH . 40| 408 IGBTS 0I¥CM5! 51 s§°S Sffe 3HBHAIE) SgJSW gfXI 

SIS. 

13 

»I990« SlCHAj, 401 HM^fls! 498 UI0|S£l SaiH^EIS OIPCHS! 51 ^S°£ »fc A|Ej 

an sis. 

S^PS 14 

AI9S0II 9l0iM, 40| «|iga& 4B8 MID CI0I2HS OI^OjEJ 51 ^§°S Slfe AIEH 

# am sis. 
m^m 15 

HI10S0II aiOIA), 43>l HI2§Sgf 498 HIU CI0I2HS 0l¥0|5! 5i Shfer SHffllAIEf MS 

2f? SXI SIS. 

16 

AI9S0II 2J0HAH, 4?l XHI2^¥li! 498 SCR. IGBT SI dlOISdl SgflXl^a g 0H<= Si 4iXIS 0|^CH£! 
5i ^§°S 8lfe 3HBHAIEI MSJSW SXI SIS. 
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